By investigating the use of first-person pronouns in nine languages using the Google Ngram Database, we examined the degree to which different cultural values skewed toward individualism or collectivism over a span of 59 years. We found that in eight of nine languages (British English being the exception), first-person singular pronouns (vs. first-person plural pronouns) have become increasingly prevalent, which in turn points to a rising sense of individualism. British English showed a U-shaped curve trend in the use of first-person singular pronouns (vs. first-person plural pronouns). Although they initially decreased, British English's first-person singular pronouns (vs. first-person plural pronouns) use was higher than most other languages throughout the whole period. Chinese displayed a fluctuating pattern wherein the use of firstperson singular pronouns (vs. first-person plural pronouns) increased in recent periods. The dynamics of cultural change and culture diversity were discussed.
Introduction
With increasing influences from various facets of globalization including communications, economy, and technology, we see different cultures around the world coming together and interacting in a global setting. The process of globalization influences every individual from different cultures psychologically (Chen et al., 2015) . Albeit theoretically possible, it is not realistic for any culture to remain completely unchanged amid global interactions. Nowadays, cross-cultural psychologists found that fundamental beliefs vary greatly, carrying significant consequences. In early work of psychology, cultural-specific values are most frequently assessed using a continuous spectrum, with individualism on one end and collectivism on the other. But in recent years, researchers have conceptualized them as independent dimensions (Brewer & Chen, 2007; Oyserman, Coon, & Kemmelmeier, 2002; Triandis & Gelfand, 1998) .
Both individualism and collectivism orientation of a specific culture can be assessed by language use, especially by examining its use of first-person pronouns (Twenge, Campbell, & Gentile, 2013; Uz, 2014) . As an indicator of individualism, first-person singular pronouns (such as "I," "me") often represent self-attentional focus (Tausczik & Pennebaker, 2010) . For example, more first-person pronouns were used when participants looked into a mirror, strengthening selfawareness (Davis & Brock, 1975) . Priming first-person singular pronouns could activate individualistic self-representations as well (Gardner, Gabriel, & Lee, 1999) . In the field of cross-cultural psychology, E. S. Kashima and Kashima (1998) and Y. Kashima and Kashima (2003) found individualistic cultures tend to favor explicit use of first-person pronouns, whereas collectivistic cultures allow speakers to drop first-person pronouns from the surface structure of sentences.
In contrast, first-person plural pronouns (such as "we," "us") often served as indicators of collectivism and oriented attentional focus toward others or groups (Tausczik & Pennebaker, 2010) . For example, the use of first-person plural pronouns could predict better team performance (Sexton & Helmreich, 2000) , better romantic relationships (Slatcher, Vazire, & Pennebaker, 2008) , and better marriage satisfaction (Simmons, Gordon, & Chambless, 2005) . In the field of cross-cultural psychology, more Korean participants than American participants judged ambiguous pronouns as plural (Na & Choi, 2009) .
In this study, we measured individualism by subtracting the frequency of first-person plural pronouns from that of first-person singular pronouns. Although Twenge et al. (2013) utilized all cases of first-person singular and plural pronouns to study changes in individualism in the United States, Uz (2014) only used subject and object cases of first-person pronouns. He found that firstperson singular and plural pronouns could accurately predict the individualism score in Hofstede's (2001) study, yet a comprehensive application of all pronouns failed to do so (Uz, 2014) . As a result, in this study, we decided to only examine subject (I, we) and object (me, us) cases of firstperson pronouns and ignore all possessive (my, our) and reflexive (myself, ourselves) pronouns.
We retrieved pronoun frequency data from the Google Ngram Database, which has been widely used in social-psychological research (e.g., Acerbi, Lampos, Garnett, & Bentley, 2013; Greenfield, 2013; Kesebir & Kesebir, 2012; Twenge, Campbell, & Gentile, 2012a , 2012b , 2013 . This database contains 4% to 6% of all the books in the history of human publication and provides nine language choices: American English, British English, Simplified Chinese, French, German, Hebrew, Spanish, Russian, and Italian (Lin et al., 2012) . While eight of the nine languages we selected for this study come from broadly Western cultures (due to the Google Ngram Database only containing these nine languages), Russian culture is moderately to highly collectivistic, and some other languages like Spanish lie in the middle range, so there are still significant variations in value differences among our selections. Also, the languages score quite differently on several of Hofstede's (2001) other dimensions (power distance, masculinity, uncertainty avoidance, and long-term orientation). Thus, there exists a good range of cultural variables in this study.
In this study, we aim to examine nine distinct cultural transformations by measuring the outcome of each culture's lingual metamorphosis, which could skew toward individualism or collectivism. For instance, individualistic cultures may gradually become more collectivistic through exposure to collectivistic cultures, or they could become polarized and even more individualistic as they come in contact with conflicting cultural values. There are few empirical studies depicting the context of value change under globalization. We aim to find and describe cultural transformation processes through the use of pronouns in large corpus data sets.
Method
We retrieved the frequency of first-person singular pronouns and the frequency of first-person plural pronouns in all nine languages from the Google Ngram Database. The Google Ngram Database provides the relative frequency of every word, in percentage terms, of the text being searched, over the time period specified (in years). The total word counts of a specific word and the number of volumes that contain said word within a particular year can be downloaded at http://storage.googleapis.com/books/ngrams/books/datasetsv2.html
We decided to start the scope of our data from 1949, the year in which People's Republic of China was founded and a new Chinese grammatical system was established. Before 1949, many characters (such as, "余," "吾") could have been used as either first-person singular pronouns or first-person plural pronouns. Under the new Chinese language system, "我" is used as the only first-person singular pronoun. We chose to begin with 1949 to more conveniently compare Chinese, the language of most collectivistic culture in our study, with other languages. We ended the scope of our data at 2008, the most recent year provided by the Google Ngram Database. Although the book selection process was modified after the year 2000 (Michel et al., 2011) , many studies examining this database have included data between 2000 and 2008 and have not found any anomalies (e.g., Twenge et al., 2013) . Table 1 Linear regression of "r with year" (see Table 1 ) shows that the use of first-person singular pronouns (vs. first-person plural pronouns) in all languages increased except for in British English (r = −.725). Quadratic regression (see Figure 1) found U-shaped curves in every language, including British English (Beta for year squared was .590). Although the use of firstperson singular pronouns (vs. first-person plural pronouns) of British English showed an early decrease, it was still higher than all languages throughout the whole period with the exception of American English. The average use of first-person singular pronouns (vs. first-person plural pronouns) in all nine languages increased (r = .829). To eliminate the influence of absolute values in pronouns frequencies across languages, we transformed the use of first-person singular pronouns (vs. first-person plural pronouns) of every language to z scores and calculated the average standard scores. Unsurprisingly, we found that the average z score also significantly increased (r = .880). The results implied a global trend toward individualism.
Results
We also calculated annual standard deviation (SD) across nine languages. The SD score significantly decreased throughout the years (r = −.305), which may be an indication that the difference between individualism levels across languages has decreased.
Discussion
Overall, eight of the nine languages we tested exhibited significant trends that skewed heavily toward individualism. According to the Sapir-Whorf hypothesis, different languages encode distinct cultural cognitions, which in turn lead to speakers of disparate languages adopting their own cultural perspectives. Assuming that area-specific languages, such as American English and Chinese, are good indicators of the cultures they represent, we can conclude that a majority of the cultures we examined became more individualistic over time.
Although it is difficult to ascertain the underlying factors behind British English's unique pattern, we observed a late shift to use of first-person singular pronouns (vs. first-person plural pronouns) when we used a quadratic regression fit. Interestingly, the individualism trend of the Chinese language displayed a fluctuating pattern toward individualism which is similar to what Hamamura and Xu (2015) found, reflecting the dramatic cultural changes that took place in the past 60 years, from the Communist Party taking power in 1949 to the reformation and opening policy of China in the 1980s.
This study contributed to previous literature in cross-cultural psychology in three ways. First, we found that traditional cultures are gradually skewing toward individualism. This observation challenges the underlying assumption of stable time-honored cultures in cross-cultural psychology. Second, cross-cultural psychology often utilizes a Western-Eastern dichotomy. By investigating multiple Western cultures simultaneously in this study, we found intricate within-variances among these cultures that require careful attention. Third, typical methodologies in cross-cultural psychology examine snapshots of given periods in space and time. In our study, by using big data tools such as the Google Ngram Database, we were able to take time and history into account when we compared cultures. They could very well be the core contributing factors behind observable culture differences.
This study also has limitations. First, our result of the British pattern seemingly contradicted with that of Greenfield (2013) , who stated that British English also became more individualistic between 1800 and 2000. Interestingly, if we were to limit the time frame to 1949-2000, we would discover somewhat similar patterns. For example, the frequency of certain British English individualism indicators used by Greenfield (2013) such as "get," "feel," or "self" first decreased before increasing. Other indicators like "individual," however, increased consistently over time.
The decreasing trend of individualism in British English we found in this study may be due to the fact that different countries that were formerly part of British Empire are all included in British English. Some of them are relatively collective like Singapore, Malaysia, Hong Kong, India, Pakistan, and so on. But these countries' data could not be distinguished from British English in the Google Ngram Database. Another possibility is the use of "we" differing in British English. As a formal culture, the English are more likely to use "we" to politely express themselves and not a group, whereas Americans may be more casual and more likely to neglect intricate social norms, using "we" to express the meaning of group identity. All in all, value changes in British culture require further inspection. Second, the trend for individualism in non-English languages could be confounded by an increase in works being translated from English to other languages in the past few decades (and vice versa) . This possibility raises a series of inquiries about translations that are beyond the scope of our study. One could ask what proportion of the publications Note. In these plots, small circles are the observed data, solid lines are the linear regression lines, and dot-dashed lines are the quadratic regression curves.
are translated works, or whether translations (e.g., English-to-Chinese or Chinese-to-English) also drop pronouns. Third, the annual variation of all individualism levels decreased overall, which could be indicative of more collective cultural values compared with 50 years ago. However, we are hesitant to draw a final conclusion at the moment. In this study, all the data involved were secondary sources, and we only used first-person pronouns as indicators of cultural values. Although previous studies found reliability, a larger range of cultural value indicators and more diverse sources of data are required to bolster the robustness of our conclusion.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding

